i /

\ P ),’
\ { : i
/

LEOMINSTER LOCAL PROTECTIONI

MONOOSNOC BROOK
LEOMINSTER, MASS, |

P\
CHECKPOINT 1I CONFERENCE

26 SEPTEMBER 1977




LOCAL FLOOD PROTECTION
\

. | | \
MONOOSNOC BROOK

LEOMINSTER, MASS,

NEW ENGLAND DIVISION

4
¥

« i
\ i

CHECKPOINT II CONFERENCE
26 SEPTEMBER 1977 /
AGENDA \
1. Watershed Description
2. Project History

3. Alternétives Studied & Needs Identificétion

4. Basic Policy (Principles & Standards)

5, Selected Plan

Hydrology

Economics

Tunnel Construction and Materials
Costs and Benefits

Environmental

6. Controversial Issues

7. Summary

25
P



CHECKPOINT II

LEOMINSTER LOCAL PROTECTION

MONOOSNOC BROOK

LEOMINSTER, MASS.,

TABLE OF CONTENTS

First Indorsement from OCE 16 June 77
Checkpoint II Information

Slide Presentation

Watershed Description

Project Study History

Alternatives Studied

Basic Policy

Selected Project Description

Project Costs and Justifications

Project Plans



DAEN-CWP<E (3 May 77) 1lst Ind 16 June 1977
SUBJECT:Monoosnoc Brook Flood Protection, Draft Peasibility Report,

Leeminater, Massachusgettas

DA, Office of the Chief of Enginsers, Wash D,C. 20314 18 Juns 1977
TO: Division Engineer, New England ATIN: NEDPL-P . :

1. The draft geport does not demonstyate compliance with P&S guidelines
and procedures prescribed in the ER 1105-2-200 series and EC 1105-2-71,
pazticulaxly Appendices A=D, which require that the report descyibe the
pystewatlc process that led to a logical set of planning objectives and
to the selected plan. Planning activitvies called for in Tagk 1 of the
P&8 have not been followed or have not been reported adequately. We
guggest that the weport coverage reflect P&S by: =

a., Identifying the scope and magnitudd of the water and valated land
yasource problems in the study avea, in addition to the flood problem}

b, Belecting problems and needs for further consideration or delating
them from consideration based on sound and adequately supported veasons;

o« Developing a logical sat of plaﬁnimg objectives oy goals based on
a8 and b above and on technical, sconomic and envivonmental cxitexld;

d., Degcribing fully the management measuves cousideved, altexnative
plans formulated and impact assesswents followed in addressing sach planning
ebjective; and

#. Discuesing the evaluation procedures followed and the vesults of

' successive iterationa of the basic planning process to yeduce the number

‘pf plans, with smphasis on describing planning objective fulfillment for
aach slternative carvied through stages 2 and 3. :

%. Of the many water and velated land resource problems and needs normally
expected In any urban setling, only the £lood problem is covered in detall,
with the vesult that the planning objectives or poals ave too nargowly
defined. The report identifles flood control as the primary planning goal
{n the study aresa which implies that other goals were considered. Ouxy review,
to ths contrary, indicates that because of the narvow planning perspective,
problem solving was limited to flood control oriented solutions only.
Possible solutions discussaed on pages 20-22 of tha xeport Lllustyate the
point., Puovixonmental degradation of the channel, water quality problems,
and the need for ugban open space along the floodway are described in the

gaport and asppendices, yat they are not cavrled foreward as planning objectives

ox goals, Ths implication in the report that the xesponsibilivy for solving
these problems 48 outside the Federal project is not an acceptable ratlionale
for deleting them from consldexation. The report should present sound
gaasons for selecting or deleting identified problems and nseds withouk
gegard to ultimats vesponeibility forx plan accomplishment.

4
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DARN-CWP<E (3 May 77) lst Ind 16 June 1977
SUBJECT: HMHonoosnoc Brook Flood Protection, Draft Feasibility Report,
Leominster, Massachusetts

83, Teschnical, economic and envivonmental criteria shown on pages 18 and

19 f{nclude generallzations, assumptions and plamning philosophy of dublous
worth in yeaching sound planning objectives, Normally, the criteris,
gogethey with the {dentified problems and needs, provide a basis for
astablishing planning objectives ox goals. The criteria should ba reviewad

for gelevancy.

&, FEconomic Fvaluations: . o A :on

" &, 'The difference between flood control benefit values shown on ‘
page 36 and table H-9 ($511,400) end those shown ou table H-3 ($433,371)
should be explained, ,

]

" . UOn page C=6 annual losses are shown as $433,980 for 1974 conditions.
ndar 1976 conditions, amiual losses ave estimated at $524,900 on page

HeB8. A 25-percent increase for the two year period appears high as an
adjustment for inflation and meeds suppoxt.

¢. We suggest the addition of mtage-damage-discharge~fraquency velation=
ships for all damage wveaches, in eithaer graphical or tobular form, which
woere used to evaluate ‘sverage sunual flood damages with and without the
considered project. } L : a

d. Busincss losses are mentioned on page 29, and it is reasonable €
expect these in this heavily commsrcinl and industyial £lood plain.
Pocumentation, however, should be provided to show how business losses and
properxty damages were derived.

@, The effect assesament for formulating plans begiuning on page F-2l
is adequate. MHowever, something mors detalled than “yes" and "pol in the
Syatem of Accounts Tables would be desizable. : :

34

%, Draft EIS, The Droft LIS 43 considexed adequate foy discussing the
impacts assocliated with the Tumnel Plan. However, more information ahould
be provided to describe the likely impacts to lower Monoosnoe Brook in the
avent that storved watewr in thse tumnel does become mora highly degraded

than is curgently estimated. This discussion should also describe what

the impacts would likeky ba for diffevent flood events, f.e., the difference
in fmpacts betwcen smakl floods that only empty the tumnel (low dilution),
gompared with flood events of much greater magnitude (high dilution). This
quastion was aleo ralsed by the Fuvixonmental Affalrs Office, State of
Massachusetts (Exhibie Ho. 2, Appendix 2 of the Repoxrt) in theily letter

of 15 April 1977. In sddition, neither the veport nox EIS discuss whethew
oy not the tunnel will provide suitable habitat for mosquitoes. This
should bs addressed ond the reports should be coordinated with appropriate
public health aseuncies for thedly comments. 5 ‘ .

LI Lo v Qe .
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DAEN-CWP-E (3 May 77) lst Ind 16 June 1977
SUBJECT: Monoosnoc Brwok Flood Protection, Draft Feasilbility Report,
Leominster, kassachusetts v
f

6. Engineering Comments,

. &, Bsction D, pagm 9, paragraph 6, Flood Prequencies. Standard
devimtion and skew are generally inversely proportional to the drainage
area, The values glvem lmply a direct relationship. This should be
explained and the methesd used to aryive at the mean valus for Monoosnoe
Brook.should be explaimed. i

b. Bectiom D, pagss 12, paragraph 93 page 14, paragraph 9g and table
9, The rationsle used f£o establish tha modified Rockwell Pound elevation
of 420.2 should be explaived. ‘

> Section D, plaazs 8.. The one perceunt change £lood should be
shown also. Note nunhered 6 should reaed 600-1500 cfa not 6001000 ¢fsg,

d. Sectiou D, plate 9. The one percent change fiood should ba showa
aleo for Monoosnoc Bromk, Both the SPF and the one perceant chanm flood
should be shown above E&ockwall Pond.

7. The Selected Plan.

8. We balieve tham the flood control plan described in the report should
be enlarged to include, in addition to the Federally funded diversion,’
the existing channel m& Monoosnoc Brook between the diversion Inflow and
putlet, Rockwell Pond, Xockwell Pond Dam, modification of Rockwell Pond
spiliway aund Moncosnoc Brook downstream of the divevslon outlei to the
Hogth Nashua River. ZTies function of each part of ths total plan should
be discussed in quantigative terms.

b, Local cooperation should be xeviewed for completeness. It may be
appropriate to require local intervests to operate and maintaln not only
the Federally funded diversion element but also the exlsting Monoosnoc
© Brook channel and Rockwsell Pond., The prscise method (legal right) local
fatevest will employ & insure contyol and to maintaln Rockwell Pond
should be descyibed Lux detail. If the vighta to maintailn ave not firm
soquisitlon may then bhe necessary, Propey functioning of tha flood
control project requirws that the existing chamiel pass 600 and possibly
as wuch as 1500 cfs amsd that storage 1uv Rockwell Pond ba protected from
imcompatible encroachmsent or wuses.. Addizional items of local cooparation
covering these poluts mmy ba advisable.

¢. PFactual informution on the various solutions considexed would be
belpful in understandimg how and why certain plans were eliminated early
in the planning proceass and others were cayried through the system of
accounts. Report statsements that certailn plans were too expenslve oy wers
pocially or envirvomuewmitally unacceptable without factual support only
lands credence to slleigations by Corps critics that we don't great all
solutions aqually, pargicularly the nonstructural solution. It is even
difficult to undevstamsf how the system of accounts tables provided eny

b
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DAPN=CWP-E (3 May 77) 1lst Ind 16 June 1977
SUBJECT: Monoosnoc Brook Flood Protection, Draft Feasibility Reporxt,
Leominster, Massachusetts

meaningful input in selecting the recomnended plan. Merely answering

yes and no to a list of effects 1s of little value in the selection

process without supporting detalled Information on the magnitude of the
effect and on its seriousness and duvation when compared to other effects.
What 18 needed is the type of information that provides for a weighing

of consequences and a balancing of trade-offs in the plan selection processa.

8. OQuy comments abovae ave meant to be constructlve, as New England Division
and the entire Corps cope with the lucreased planning sophisticacion re=
quired by Principles and Standaxds. We look forward to a high quality
report conaglstent with past NED performance, whatevexr the criltexla.

9. We suggest vescheduling of the Checkpoint IY Meating afterx consideras=
tion of our comments.

FOR THE CHIEF OF ENGINEERS:

wd all {ncl "7 ALEX SHWAIKO -
B Acting Chief, Plaaning Division
Divectorate of Civil Works

i %r
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~I1., Checkpoint II, Milestone 06.

A. Responsibility. (Same as I4)

.]“

B. Prior Information. The following will be fﬁrnished to OCE to
reach the appropriate Reports Management Branch at least 10 days prior to

.datc of conference:

{1y Summary of "_' v - S Co .
t N N .
.{a) Policy problems and issues as perceived by field.

{b) Controversy. L oy

i
!

(¢} EBconomic, social, and environmental effects.

M
-

{d) Coordination and other public involvement.

{e) 7Plan formulation and rationale.

~

- {f) Major design considerations. ST . , {:>‘§

{2) To the extent practicable, report draft material in hand may be
submnitted for the above with a cover memovrandum indicgting whave key
information may be found. Items a and b, however, should be prepared
specifically for this conference.

€. Conduct of Sessions. The purpose of this conference is to
discuss plan formulation and study problems and to check key factors that
will give reviewers signals as to the adequacy of the investigation and
analyses, Explicit presentation of the plan formulation procedure and
rationale will be required. Details and numbers will be reviewed only to
the extent absolutely necessary for understanding of key points.
Presentations are to be concise, direct and devoid of window-dressing
and jargon. An agenda should be prepared to insure coverage of the
following with opportunity for discussicn and overzll summary. Topics
»ay be combined as appropriate for presentationm.

(1) Hydrologic and foundation investigations and conclusions as to
site and structure selection.

{2) Needs identificariom. . - i | . o

{3) Response of last iteration of alternatives to meetinz needs and
sewnlving problenms. , .




LEOMINSTER LOCAL PROTECTION

MONOCOSNOC BROOK

Slide #1 - This is the Monoosnoc Brook watershed,
The city proper is located at the downstream end. Most
of the upstream terrain is steep and hilly. Although‘
mostly forested, rainfall and snowmelt run-off is very
rapid creating frequent high water conditions t;hrough the
restricted channels in the city. Notown Reservoir does

¢
modify rainfall runoff from the west side of the Monooéﬁoc
Hill area.

Slide #2 - This shows water ruuning in the streets near
Pleasant and Cottage Streets during the flood of Octobér
1955, Bear in mind that this was only the fourth largest
event in ;che last 40 years.

Slide #3 - Here also we have flooding at Cottage Street
during the same event.

Slide #4 - This is a view of Rockwell Pond looking
porthwest from Pond Street. This is the area of the pro-
posed intake structure.

Slide #5 - The following‘ photos show the exis'ting

channel as it looks today, This slide was taken facing

downstream from Pond Street. Encroachment on the stream

34
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by buildings is typical throughout'its.léngt'h' in the city.

Slide #6 - View of channel looking downstreafn from
Covtten Street Bridge.

Slide #7 - Looking downst ream £oWa£d restricted
area where channel goes under a three—storyrwoodframe
building (former Standard Pyroxaloid Company).

Slide #8 - This slide was taken facing downstream
from Adams Street. Residential as well as corfamei'cial‘ )
buildings crowd the stream with little or no protection
against flooding conditions.

Slide #9 - Looking upstream toward ’culvert under
Mechanic Street, This is just downstream from the
central business district of Leominster,

Slide #10 - Looking dowmstream toward culvert
entrance under Tilton-Cooke Company parking lot.

Slide #11 - View of Pyrotex Co. Bldg--Monoosnoc
Brook is located at right side of photo. This is the
area to be filled and regraded which is located down-

stream from the proposed tunnel outlet.
‘7,9 o

% Slide #12 - This slide show the general location of
the propoéed tunnel in relation to the brook location.
Slide #13 - This artist conception shows the proposed

tunnel intake structure at Rockwell Pond.

®




Slide #14 - This artist view shows the proposed tunnel

outlet structure.

. : | \
Stide #15 - This is a view of a typical lined tunnel as

it would appear under the streets of Leominster.




3. WATERSHED DESCRIPTION, The Monoosnoc Brook Watershed
is located primarily within the corporate boundaries of Leominster,
Massachusetts, with a small portion located in adjacent Fitchburg,
Monoosnoc Brook is within the North Nashua River Basin, which

is tributary to the Merrimack River, Leominster is located in
north central Massachusetts, about 40 miles west of Boston, 25
miles north of Worcester, and 210 miles northeast of New York

City.

The watershed is comprised of two significant contrasting
areas, JThe rural upper basin and the urbanized lower area are
separated by Rockwell Pond, which is just upstream of the city
. proper.

Steep forested hills with some large rock outcropping typifies
-the upper basin, Several reservoirs and ponds are scattered along
the upper Monoosnoc and its tributaries, Although the area is
primarily virgin woods, especially within the Leominster State Forest,
steep slopes make the upper basin conducive to rapid runoff,

Monoosnoc Brook is a fairly steep stream having a total fall
of 550 feet along 8., 7 miles, and controls approximately 11. 5 square
-miles of drainage area at its mouth, Rising in the rural forested
hills in western Leominster in Rocky Pond, and reservoirs on other
smaller tributaries, the brook flows easterly, roughly paralleling
U.S. Route 2, through several small impoundments in residential
areas to Rockwell Pond, just upstream of the city proper. Downstream
of Rockwell Pond, the lower basin is characterized by urbanization
and channelization, Manufacturing, retail structures and multi- family
housing crowd the brook into channels and closed conduits through the
city, Continuing downstream from Rockwell Pond, Monoosnoc Brook
pasdes under one railroad and nine highway bridges in its course through
.the congested area of the city, a distance of approximately 2. 3 miles,
Downstream, below William Street, the stream slope flattens out on
a large floodplain to the confluence with the North Nashua River,
Searstown, a major shopping cepter and retail area, is being built on this
floodplain, '



1. PROJECT STUDY HISTORY, Monoosnoc Biook has a long
history of flooding within the City of Leominster. Insufficient flood
storage upstream, a clutterred channel through the city proper, and
undersized culverts cause the brook to overtop its banks, incurring
damages almost annually to the downtown business and industrial
areas of the city,

Local flood protection improvements along Monoosnoc Brook
were recommended for the City of Lieominster in the North Nashua
River Basin Report (NNRBR) by the New England Division dated 25 Januvary
1965. Recommended improvements included an upstream multi- purpose,
90 acre reservoir, providing a storage capacity of 2000 acre-feet,
1200 of which was for water supply and recreation and 800 for flood
control. Proposed channel improvements along the river consisted
of removal and replacement of existing walls, removal of a small
dam, capping of old walls, stone slope protection, and general
clearing and realignment of portions of the existing channel., Additional
contiguous improvements were proposed in an Urban Renewal project
through the central business district. The improvements would
have relocated 2400 feet of channel, removed four undersized bridges
and improved the existing channel where required. The Urban Renewal
Project was an integral part of the overall flood damage prevention
project for Monoosnoc Brook and would have had to be accomplished
by local interests,

The Urban Renewal Project was rejected by the Leominster City
Council in its entirety on 30 September 1969 and the Mayor requested
that consideration be given to modifying the Corps' original plan
to include the entire channel for improvements. Due to the necessity
to reassess the engineering feasibility and economic justification of a
revised continuate project and the degree of local participation, the
project was reclassified to a '"deferred category' in November 1969.
The Mofoosnoc Lake project, as authorized, would have provided
storagéf“\f'or flood control, water supply and recreation. Since the time
of project authorization, the City of L.eominster has made arrangements
with the Commonwealth of Massachusetts, Metropolitan District
Commission, for additional water supply and is no longer a
project purpose. Therefore, it was necessary to review the project
feasibility and economics of providing an upstream dam only for flood
control storage and recreation, and the project was reclassified to a
deferred status in July 1971.



- Although conditions have remained fairly constant thrgugh the
city proper since 1965, other physical features along the brook
have changed significantly., A large shopping center was started
" on the flood plain at the confluence of the Monoosnoc Brook and the
North Nashua River in January 1966, Portions are still under construction.
" The development eliminates a sizable portion of the natural flood
storage area along the brook ‘ i

State and local interests desire Federal assistance to solve the

flood problems and to enhance the area within environmental guidelines,

On 5 June 1972, Congressman Robert F, Drinan,
Mayor Crossman of Leominster, and other local officials requested
that the Monoosnoc Brook and Lake Project be reactivated and removed
from its deferred status. No resolution was required to undertake
the restudy, as it was originally authorized under the Flood Control Act
of 1966 (Senate Document 113/89/2). The restudy was started in
August 1974 and funded by the Public Works Appropriation Act of
1975 (Public Law 93-393 dated 28 August 1974), under the general
investigation provision,

Lo
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acTERpATIES ST

v

THE MONOOSNOC BROOK WATERSHED IS 11,5 SQUARE MILES fN AREA AND IS
LOCATED PRIMARILY WITHIN THE CITY OF LEOMINSTER, WITH A SMALL PORTION
OF THE DRAINAGE BASIN IN FITCHBURG, SEVERAL REéERVOIRS FOR WATER
SUPPLY ARE LOCATED IN THE UPPER BASIN ON THE BROOK'S MAIN STREAM AND
TRIBUTARIES, DURING PERIODS OF HEAVY RAINFALL, RUNOFF FROM THE

MONOOSNOC BROOK WATERSHED RESULTS IN PERIODIC FLOODING IN THE CONGESTE]

CENTRAL BUSINéSS DISTRICT OF LEOMINSTER.
DURING THE COURSE OF OUR STUDY SEVERAL ALTERNATIVE PLANS FOR LOCAL
_ FLOOD PROTECTBOy IN LEQMINSTER WERE CONSIDERED. ALL WERE SUBJECT TO
THE LIMITATIONS OF PHYSICAL, SOCIAL, ENVIRONMENTAL AND DEMOGRAPHIC

FEATURES OE/THQ AREA.

\ 5 W




FIRST, THE PROJECT, AS AUTHORIZED I 1965, WA REVIEWED. A PLAN

FOR LOCAL FLOOD PROTECTION WHICH HAD BEEN AUTHORIZEDVIN 1965 AND
[NCLUDED CHANNEL IMPROVENENTS THROUGH THE CITY AND A DAM TO BE LOCATED
JUST UPSTREAI OF EXCHANGE STREET WAS RE-EXAMINED; vHONEVER, DEVELOPIENT
TN THE CARTER HILL AREA AND THE ELININATION OF WATER SUPPLY AS A

PROJECT NEED AS WELL AS THE DECISION TO SUSPEND URBAN RENEWAL DEVELOPIEN]
RESULTED IN A LOSS OF BENEFITS FOR THE OVERALL CONSTRUCTION.

MODIFICATION OF THE DAM LOCATION BY MOVING IT UPSTREAM ALSO LACKED

o

" ECONOMIC JUSTIFICATION,

A SURFACE DIVERSION WAS ALSO CONSIDERED. DIVERTING FLOOD FLOWS FROM
PIERCE POND TO THE NORTH NASHUA RIVER, TO BE ACCONPLISHED IN CONJUNCTION
WITH CHANNEL INPROVEMENTS WAS NOT FEASIBLE BECAUSE OF EXTENSIVE DEVEL-
OPMENT ON THE DIVERSION ALIGNMENT.

OTHER METHODS OF FLOOD PROTECTION WERE REVIEWED, FLOOD PROOFING
DAMAGABLE PROPERTY WAS DISCOUNTED AS DIFFERENTIAL PRESSURES DURING FLOOD

PERIODS COULD CONTRIBUTE TO STRUCTURAL FAILURE OF OLDER BUILDINGS.

(2)



NON- STNLCTURAL METHODS SUCH AS EVACUATIOV AND FLOOD PLAIN ZONING

- WERE CONSIUCRED BUT THESE METHODS WOULD INVOLVE SUBSTANTIAL LOCAL COSTS

AND WOULb BE HIGHLY DISRUPTIVE TO THE CORE AREA OF THE CITY, |
AFTER A STUDY OF ALTERNATIVE METHODS OF LOCAL FLQOD PROTECTION

FOR MONOOSNOC BROOK IT WAS DETERMINED THAT THE ONLY PLAN OF FLOOD
CONTROL IMPROVEMENTS HAVING ECONOMIC JUSTIFICATIDN WAS A DEEP ROFK

TUNNEL UNDER THE COMMERCIAL CENTER OF LEOMINSTER

(3)



Basic  felLicy

1. The Leominster, Mass., water resource study is basically a restudy
of an authorized flood control project (Flood Control Act of 1966-Senate
Document 113/89/2), It has, therefore, been mandated by the authoriz-
jng document that flood control is the primary purpose for current water
resource planning along Monoosnoc Brook, Consequently P&S evaluations
for the NED and EQ accounts are more focused on flood control planning
than on other water and related land use objectives,

2. The use of the word primarydoes imply that other needs were con-
sidered, Pages 16-17 of the report states that water supply needs were
indeed investigated, However, because present and future water supply
demands have been met by supplemental acquisition from the Metropolitan
District Commission, via their Quabb in Reservoir Systemn, this is no
longer a viable subject for further analysis and expenditure of funds,

3. Page 30 of the draft report indicates that continued conservation and
recreation opportunities would be realized from preservation of the
natural woodlands in the upper watershed, Of course construction of a
dam in this area would preclude continued use of these areas due to
inundation, either by a permanent multi-purpose impoundment or from
periodic flood control storage although water based recreation use could
be obtained at a reservoir. However, the positive economics of such
construction in this small watershed, due to the lack of potential sites,
is non-existent,

4, The concept of urban planning for increased utilization of open space
such as '"green belts" was an integral part of studies;prior to the 1966
authorization. The proposed channel restox:’%tion through Leominster
included two zones of urban renewal constriction. However, these plans
for urban renewal were rejected by Leominster officials, as noted on
Page 13 of the draft report, Therefore, it is evident that the accept-
ability evaluation criteria was not met thereby precluding this aspect
from further iterations., This proposal for Urban Renewal has not been
revived by Leominster City Officials,

5. Because of the loss of recreation, water supply and urban renewal

S



NEDPL-P (3 May 77) 2d Ind
SUBJECT: Monoosnoc Brook Flood Protection, Draft Fea31b111ty Report,
Ty Leominister, Massachusetts

we were basically required to concentrate on the one water resource
aspect (flood control) which is needed within the community., This was
brought out at the Public Meeting, where flood control improvements
were the only topic of concern to local residents, Although the report
does concentrate on the single, more narrow water resource solution
it does satisfy the requirements of development of the EQ and NED
plans, In this case the EQ plan is the tunnel by-pass, as it is the least
environmentally damaging of all alternatives investigated. It is also
the only plan having economic justification.

6, We appreciate your comments prior to BERH review, but there
,appears to be a basic misunderstanding on this matter of an emergence
! of new Corps policy as relates to Principles and Standards for authorized
- projects, If the latter is the case there will be several other projects
which will be further delayed and require additional large expenditures
to determine other water and land related resources, If there is a
misunderstanding involved I trust this memo will provide adequate ex-
planation of our understanding of P&S proceedings for authorized
projects.



PROJECT DESCRIPTION

The proposed Rockwell Pond by-pass tunnel would divert anti-
cipated flood flows above the densely pxiopulated commercial and
residential area via a 3,200 feet long deep rock tuﬁnel to a point
approximately 900 feet downstream of the ARc‘:achdale Dam below Water
Street, With a design dischargé of 3,400 cfs. flow velocity/in the

‘tunnel is estimated to be 28 feet per second. The diversion project
would in effect reduce the flow in Monoosnoc Brook as it paéses
through the center of Leominster, thus giving this section of town
adequate flood protection. Monoosnoc Brook would be flowing at a
non-~-damaging chaunel capacity of 600 cfs.

The proposed spillway inlet would be located in Rockwell Pond
just upstream of the existing dam. The circular intake structure
would have a diameter of 46. 64 feet, at a weir crest elevation of
410.7 msl. A galvanized steel grating would be placed over the intake
as a safety measure and to prevent trash from entering the tunnel,
The shaft would drop 90 feet below the assumed bedrock surface of
elevation 398 feet msl to the tunnel invert of 308 feet msl, The

6 v .
sha‘,flft; diameter would be 14 feet to elevation 348 feet msl with a
transistion tg 12 feet in the neck between elevations 348 and 338 feet

msl. The 3,200 foot long tunnel would be drilled through rock and

would have a concrete or steel linear to prevent any intrusion of

G-16 »



groﬁnd water. The invert of the tunnel \%/ottlci slﬁpe tc'; elevation
264 _mslj at the outlet shaft, The concrete outlet structure Wod}d
Wideﬁvto 32 feet at an invert elevation of 320 feet msl, A disc};arge
" channel would be excavated from this area for a dista;nce of abm;t
250 feet to the existing channel. Although discharge xi/‘.'elocities :‘/

b ;
will not cause erosion in the channel, either concrete blocks or
‘ :

/

large rocks will be placed in the channel to provide shelteredareas

for fish habitat.
: : \

The present dam maintains the level at Rockwell Pond \3y a weir
about 13 feet high with a crest elevation at 415.7 feet ms) and
effective length of 68 feet, The proposed improvement would modify
the existing dam by reducing the effective length of the Rﬂe}); to 22.5
feet while maintaining the same crest elevation, This elevation is one
foot less than the proposed diversion crest and would, therefore, allow
normal flow passage of up to 70 cfs downstream through Leominster in
the Monoosnoc Brook channel, before the diversion goes into automatic
operation.

Additional construction would include regrading of about 3.5 acres
of flocz(z prone property at the Pyrotex Company located about 300 feet
dOWnstre'am from Whitney Street, Existing ground which is as low as
elevation 309 msl would be slopeé from the riverbank to an elevation
of 317 msl near the building, A plan of the proposed regrading is

shown on Plate 5.

G-17 |
. R




Two existing sewer lines which cross the river ur}der the Whitney
Street Bridge and at thé end of Williams Street would be relocated
downstream o\r replaced as a syphon under the brook at these loc:a—
tions. . i

In generz;l,z this planned improvément is intended to divert
excess flow from Monoosnoc Brook and would not take normal flow
away from the brook. The design capacities are such that existing
conditions will be maintained above and below the diversion.

'
CONSTRUCTION

Assuming the authorization and availability of construction funds,
it is estimated that the project could be designed and coustructed in
about three years., The actual construction period is estimated to be
less than two years,

During the counstruction phase, earth fill would be iequired for the
temporary worksite at Rockwell Pond in order to construct the proposed
spillway. Estimated rock excavation for a 3,200 feet length of tunnel
will be 20, 500 cubic yards., Excess excavation materials would be
disposed of by the contractor at Government approved disposal sites,
Concrete required for the intake and outlet structures, and the tunnel
itself is estimated at 8, 780 cubic.yards.

All necessary easement lands, temporary and permanent, would

be restored to their natural environmental setting after construction.

¥
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TABLE H-2

ESTIMATED COST OF SELECTED PLAN

Federal Cost

Item

Preparation of Site
Gen., Earth Excavation
Tunnel Rock Excavation
Shaft, complete
Open Rock Excavation
Gravel Fill
Dumped Gravel Fill
Grvvel Bedding
Concrete:
Intake Structure
Tunnel
Outlet Structure
Mass
Portland Cement

-Tunnel Grout

Steel Reinforcing
Rock Bolts

Steel Bents
Drains
Waterstop

. Stone Protection

Topsoil

Seeding
Dewatering (tunnel)
6' Security Chain

Link Fence

"Miscellaneous Metals:

~

Struct. Steel, Standard
Struct, , Steel, Curved

Galv, Steel Floor Grate
Galv, Steel Safety Grate

2'%2' Sluice Gate

&
P

Quantity Unit Unit Price
1. JOB L. S,
6,400 _C.Y. 7. 00"
20, 500° C.Y. 70, 00~
1617 V.F. 8000. 00
1107 C.Y. 25, 00~
1,500 C.Y. 6. 40~
1, 100 - C.Y. 5. 40
8007 c. Y. 6. 40
430" S C.Y. 13000
7,400° C.Y. 145,00°
450" C.Y. 120,00
500 ey, 60. 00
60, 800" TTCWT 2. 807
10, 0007 C.F.. 14,007
549, 000~ . LB - 0, 40"
2, 500" EA 54. 007
1507 EA 450, 00~
2107 EA 80, 00~
13, 600" LF 9, 007
720" C.Y. 25, 007
2, 7007 C.Y, 7.50"
3,257 Acre 2,500,007
1 ' JoB L. S.
170~ L. F, 13,.00. -
6, 400" 'L, B. 0.40°
2,300° LB 0.60"
1, 820 . S.F. . 8.007
8, 4007 L. B, 0.75"
1 E, A, 300,00
Subtotgal
Contingency

TOTAL CONSTRUCTION COST

T

-

Amount
Z 50, 000
44, 800"
1, 435, 0007
1, 288, 000~
2, 750
9,600

5, 940

5,.120

55, 900
1, 073, 000
54, 000
30, 000
170, 240"
140, 0007
219,600
135, 000~
67,5007
16,800~
122,400
18, 000°
20, 250"
8,125°
320, 0007

-~

2}210

'd

2’ 5 6 O )
1,380
14, 5607
6,300
300~
% 5,289,335
__ 810,665

g ¢, 100, 000

T o
e
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3@ ocoso

Engineering & Design IF0L000%
Supervision & Administration 510, 000
e D oce poes
TOTAL ESTIMATED FEDERAL FIRST COST $61-980;2000

" NON-FEDERAL COST
Q Lands & Damages ’ ' 450, 000
| - 150, 000

ot Utility Relocations

TOTAL ESTIMATED NON-FEDERAL FIRST

COST 600, 000

Goo
TOTAL ESTIMATED PROJECT FIRST COST ﬁ?’ 580, 000

#¥Does not include preauthorization cost of $210, 000,

.
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JUSTIFICATION

\ .
The estimated annuyal ,costs, annual benefits and the ratio of benefits to
S¥ 7‘6 salociss 5. k3

;costs%are summarized in Table H-#,, ?pis analysis indicaui.s that. the plan of

volectjaown

improvements to provide flood leeation zlong Monoosnoc Brook is economically

Jjustified. .
5 i )
TABLE H-g# . |
. ‘ ' SUMMARY OF ECCHOMIC ANALYSIS ‘z. .
Average Annual Benefits
Flood Damage Prevention ' o ‘ $511,400
Area Redevelopnent ‘ 72,000
Total $583,400
_ B
Average Annual Costs ) e o $486,000: /
" Economic Ratio
Benefit/cost (without area redevelopment) 1.05 )
Benefit/cost (with area redevelopment) 1,20
~ - }ﬁ
- .\
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